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Abstract 
During the last decade the use of solar thermal products has grown drastically all over the world. One reason for this 
increase was the implementation and continuous further development of specific standards series like the EN 12975 
[1], EN 12976 [2] and EN 12977 [3] as well as the European certification scheme Solar Keymark which has become 
the most important certification scheme worldwide. The Solar Keymark being the world wide largest certification 
program with approx. 1600 certificates is not only accepted basically throughout Europe but is also introduced in 
other regions such as Northern Africa or Latin America and other countries like Japan or Canada. With the latest 
revision of the EN 12977 series Solar Keymark can now also be granted for so-called custom built solar thermal 
systems as well as for solar thermal heat stores. 
In order to support the global solar thermal market further developments of the International Standards and the 
implementation of a global certification schemes are essential. The first steps have been taken in the field of the solar 
thermal collectors. In 2011 ISO TC 180 decided to join their efforts in the review of the EN 12975 series dedicated to 
solar thermal collectors with CEN TC 312 to come up with a joined standard. The FDIS/ISO 9806 is currently under 
enquiry and is expected to come in force as EN ISO 98096 by the end of 2013. This standard will pave the way 
towards a global certification scheme which is currently under discussion between the already existing schemes Solar 
Keymark and SRCC with the support of certification bodies (e.g. AENOR and DINCERTCO) and Research and 
Testing Centre for Solar Thermal Systems (TZS) at ITW, University of Stuttgart being one of the leading test 
laboratories worldwide. Apart from the well-known collector technologies the EN ISO 9806 will cover in addition 
concentrating and tracking collectors, air collectors and PVT collectors. 
Besides the harmonization of existing standards another important topic is the development of new test procedures in 
order to make the existing standards applicable for new developments and to reduce testing costs as well as the 
implementation of new standards. Just lately ITW/TZS developed an indoor test procedure for complete solar thermal 
domestic hot water systems which will help to reduce the testing time and development periods. Examples for new 
standards are standards for the absorber durability, the durability and performance testing of evacuated tubes and the 
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durability and performance testing of heat pipes which are currently under development in cooperation of ISO TC 
180 and CEN TC 312. 
Additional work is done in the project SpeedColl funded by the German Government. Here the project partners 
ITW/TZS and Fraunhofer ISE are developing test procedure for accelerating aging testing of complete solar 
collectors. 
This conference contribution will give an overview of the current international standards, the ones to come and new 
test procedures. In the field of product certification it will provide a review of the existing Solar Keymark 
certification and an outlook to the currently discussed global certification scheme. The advantages of a global 
certification scheme on the future development of the worldwide market for solar thermal products will be described 
as well as the roadmap towards its implementation. 
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The European standards EN 12975 for solar collectors, EN 12976 for factory made systems and 
EN 12977 for custom built systems were introduced in 2001. Since 2003, these standards have provided 
the basis for Solar Keymark certification, the most successful certification scheme to date with over 1,800 
certificates awarded worldwide (as per March 2013). The standards have been a subject of continuous 
further development ever since, in order to stay abreast of the constantly increasing demands and new 
developments on the solar thermal market. This paper provides an overview of the latest developments in 




The currently applicable version of the European standard series EN 12975 [1] was published in 2006 
and serves as a yardstick for Solar Keymark certification. Given the growing market and the success of 
the Solar Keymark label, the standard is used by an increasing number of European test institutes. The 
extensive experience gathered and the development of new collector technologies in the past few years, 
however, left it unmistakably clear that the standard was in need of a thorough revision. 
 
The revision was tackled over the past two years, predominantly within the framework of the 
European QAiST project (Quality Assurance in Solar heating and cooling Technology) and under the 
auspices of the European Committee for Standardisation CEN, working group CEN TC312 WG1. During 
this revision of EN 12975, the international Organisation for Standardisation (ISO) technical committee 
TC 180 decided to join the revision process with its international standard series ISO 9806 [4]. This 
presented the historic opportunity to elaborate an international collector standard under European 
leadership and on the basis of the existing EN 12975. To secure the necessary international acceptance, 
elements from Canadian, Australian and US standards were taken into account in the revision. The 
ensuring draft with the designation ISO/FDIS 9806 represents a major expansion of the current standard. 
It was approved in the beginning of August 2013 and is expected to be published as EN ISO 9806 at the 
end of 2013 and will then replace the current standards EN 12975-2 and ISO 9806 Part 1, 2 and 3. 
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Following publication, the industry will for the first time possess an international collector standard as the 
recognized basis for a global certification scheme.  
 
Alongside restructuring and streamlining of the contents of EN 12975-2, the following supplements 
and changes are particularly worthy of mention: 
x Extension of the applicability of the standard to cover concentrating and tracking collectors, air 
collectors and PVT collectors (combinations of PV module and thermal collector to generate both 
electricity and heat). 
x Definition of gross area as the reference for thermal performance. 
x Definition of climate classes for the durability and reliability tests. 
x Modification of the framework conditions for exposure testing: The total incident irradiance is now 
the relevant parameter, rather than the number of days with irradiance of least 14 MJ/(m2d). This 
leads to shorter testing periods and also permits measurements during winter. 
x Modification of the rain penetration test with regard to test realization and the detection of water 
ingress. 
x Minimum positive and negative pressure loads during mechanical load testing rose from 1,000 Pa to 
2,400 Pa. 
 
While EN 12975-2, as the standard specifying test methods, is to be incorporated into the new 
EN ISO 9806, the general requirements for solar collectors defined in EN 12975-1 remain valid. Even so, 
they were likewise subject to fundamental revision in the course of harmonization with European 
Construction Products Regulation. In accordance with the European mandate M/369 EN (Amendment to: 
Mandate to CEN/CENELEC Concerning the Execution of Standardisation Work for Harmonised 
Standards on M129 “Space heating appliance and energy capturing appliances”), it was necessary to add 
requirements relating to the following criteria: 
x Fire safety and reaction in case of fire 
x Release of dangerous substances 
x Electrical safety (for PVT collectors only) 
x Noise emissions (e.g. for air collectors with integrated fan) 
 
Through the inclusion of these criteria, a chapter of conformity assessment and annex ZA, which 
documents harmonization of the standard with the construction products regulation, it will in future be 
possible for the manufacturers of solar collectors to attach a CE mark to their products on the basis of that 
directive. 
 
The draft for the new EN 12975-1 standard is presently at the comment stage, meaning that 
publication can be expected by the end of 2014. 
 
Components of solar collectors 
 
A further field of standardization activity at European and international level concerns the 
development of the standard series EN ISO 22975 “Solar Energy – Collector components and materials” 
with the following three parts: 
x Part 1: Evacuated tubes – Durability and performance 
x Part 2: Heat-pipes for evacuated tubes – Durability and performance 
x Part 3: Absorber surface durability 
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While parts 1 and 2 are being elaborated under ISO leadership, with a final publication expected in 
2015, part 3 has already been finalized under European responsibility and can probably be published by 
the end of 2013. Part 3 is based on the so-called “TASK X” test which is already well-known in the solar 
thermal branch. 
 
Solar thermal systems 
 
In the field of solar thermal systems and storage tanks, the whole standard series EN 12977 “thermal 
solar systems and components – Custom-built systems” [3] was raised from a pre-standard to the status of 
an official European standard in June 2012. This standard comprises the following five parts: 
x Part 1: General requirements for solar water heaters and combi-systems 
x Part 2: Test methods for solar water heaters and combi-systems 
x Part 3: Performance test methods for solar water heater storage 
x Part 4: Performance test methods for solar combi-storage 
x Part 5: Performance test methods for control equipment 
 
The implementation of the aforementioned parts of the EN 12977 standard as “real” European 
standards now enables Solar Keymark certification not only for solar collectors and factory build systems, 
but also for water storage tanks, combi-storage tanks and for custom-built systems and their control 
equipment. 
 
The Research and Testing Centre for Thermal Solar Systems (TZS) at the Institute for 
Thermodynamics and Thermals Engineering (ITW) of the University of Stuttgart has been involved in the 
development of all the above standards and also performs all the tests required by the standards. Over the 
past years, the TZS/ITW has furthermore developed an indoor test method for characterization of the 
thermal performance of factory made systems on the basis of EN 12976 [2]. With this method, it is for the 
first time possible to test complete solar thermal systems independently of both the weather and the season 
of the year, and thus to drastically shorten testing and development cycles. The heart of the metod is a 
dynamic solar simulator developed at the TZS, which permits the radiation profiles of whole days to be 
reproduced realistically through corresponding modulation of the irradiation intensity. 
 
Standards and certification procedures developed predominantly in Europe are gaining ever greater 
acceptance worldwide and already serve as a basis for equivalent standardization and certification 
schemes in further countries and regions outside Europe. Last year, for example, ITW spinoff SWT was 
decisive contributor to the ArSol (http://solarthermalworld .org/content/arab-countries-germany-kick-
meeting-arsolcertification-programme) or SHAMCI certification scheme for the Arab region. Alongside, 
work continues to develop a global certification scheme within the IEA-SHC Task 43 “Solar Rating and 
Certification” as a first-ever basis for the globally uniform testing and certification of solar collectors. 
The IEA-SHC Task 43 on “Solar Rating and Certification” has been extended with a period of two 
years, starting 1st July 2013 and ending 30th June 2015. The task will deal with harmonization of 
standardisation and certification of solar thermal products and will have a special focus on “Global 
collector certification”.  
Within the task three subtasks are defined: 
x - Subtask A: Harmonization of standards for solar thermal products  
x - Subtask B: Harmonization of certification schemes for solar collectors  
x - Subtask C: Organizational framework for global collector certification  
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